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IMAGE DETECTOR

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Japanese
Patent Application No. 2011-263805 filed on Dec. 1, 2011,
the entire subject matter of which is incorporated herein by
reference.

TECHNICAL FIELD

[0002] This disclosure relates to an image detector such as
a radiation-light conversion apparatus and a radiographic
imaging apparatus having the same.

BACKGROUND

[0003] In many cases, according to the need to correctly
detect an abnormal part of a patient, an X-ray inspection
machine that is used in medical fields converts an X-ray into
visible light and the like by a fluorescent plate and sensitizes
a film that is closely contacted to the fluorescent plate.
According to a method adopted in the X-ray inspection
machine, there is no problem as regards a resolution of an
image at a practical level. However, it takes time from mea-
surement to diagnosis. Also, when specifying a measuring
place, it mostly depends on a skill and a sense of an X-ray
technician.

[0004] In recent years, a large scale area sensor made by
amorphous silicon and the like has been developed and then
increase the reliability thereof. With considering the merit of
using the amorphous silicon and the easy large-sizing, the
developments for performing the X-ray inspection in real
time and using an emphasis image to thus increase an effi-
ciency of abnormal diagnosis for a patient have been actively
made.

[0005] An array substrate of the large scale area sensor that
is used in a radiographic imaging apparatus has a configura-
tion where pixels having switching elements such as thin film
transistors and photoelectric conversion elements such as
photodiodes are arranged two-dimensionally. In addition to
this, the array substrate generally has gate lines and source
lines that supply a voltage to the switching elements and bias
lines to read photovoltaic power of the photoelectric conver-
sion elements. The switching element is provided at an inter-
section point of the gate line and the source line and the bias
line is provided to intersect the pixel that is defined by the
intersection of the gate line and the source line (refer to
JP-A-2008-251609 and JP-A-2007-049124).

[0006] In general, when detecting an X-ray image by the
photoelectric conversion elements using amorphous silicon
as photodiodes, an X-ray-visible light conversion apparatus
that converts radiation, particular X-ray into visible light is
required. In the medical fields, a large-scaled apparatus is
required which can support an X-ray inspection machine for
chest imaging and then, it is known that a configuration, in
which a fluorescent plate (made of fluorescent powders and
having a plate shape), which has been conventionally used for
film sensitization and is easily obtained practically, is adhered
to an array substrate of a large scale area sensor by using an
adhesive and the like. In another structure, a scintillator made
of a Csl (cesium iodide) film may be used. In the following
description, the fluorescent plate and the scintillator will be
described without particular distinction (refer to JP-A-59-
211262).
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[0007] Also, in order to suppress deterioration of the fluo-
rescent plate due to mixing of radiation noise or water into a
sensor part, a conductive cover is provided which covers an
array substrate of a large scale area sensor and a fluorescent
body (refer to JP-A-10-341013 (FIGS. 20 and 21)).

[0008] As the conductive cover, a thin metal plate, for
example aluminum thin plate is used. Also, when the fluores-
cent plate includes a corrosion-prone material such as Csl, the
conductive cover may be corroded if the conductive cover is
directly contacted to the fluorescent plate. Therefore, the
conductive cover is attached to contact a periphery part of the
array substrate while covering the fluorescent plate without
contacting the fluorescent plate.

[0009] However, when attaching the conductive cover to
the array substrate, a pressure is applied to the periphery part
of'the array substrate. Thus, a short may be caused between a
wiring that is arranged below an insulation film in the periph-
ery part of the array substrate and the conductive cover (refer
to JP-A-2011-58831 (page 4)).

SUMMARY

[0010] Here, a structure of the array substrate shown in
JP-A-2008-251609 will be described briefly. A bottom gate-
type thin film transistor is formed on a substrate, a photodiode
is formed via an insulation film of an upper layer, and then a
data line and a bias line are formed via the insulation film of
an upper layer. Although a device is mostly completed by
these processes, a whole surface is generally covered by an
inorganic insulation film such as SiN or SiO2 film or organic
insulation film made of a resin and the like, as a protective
layer. After that, a step portion is formed, and a scintillator is
formed by film formation of CsI and the like.

[0011] In case that the thin film transistor is a bottom gate
type, the gate line is formed at the lowermost layer. Therefore,
since a plurality of insulation layers is formed above the gate
line in the periphery part of the array substrate, the short with
the gate line is difficult to occur even when the conductive
cover is pressed.

[0012] Inthe meantime, for the bias line or data line, since
the inorganic insulation layer covering the same is generally
a mono layer, the short defect occurs relatively easily when
the conductive cover is pressed. Although it is known that a
stacked layer of the inorganic insulation film and the organic
resin insulation film is used as an insulation layer on the
wiring, the organic resin insulation film is flexible and has
very weak durability against the pressing of the conductive
cover. Thus, the same problem as a configuration where only
the inorganic insulation layer of a mono layer is provided
occurs.

[0013] When athickness ofthe insulation layer is increased
so as to solve the above problem, a manufacturing cost is
increased and the productivity is decreased, and the problems
of stress and bending of the array substrate may also occur.
Also, as long as the inorganic insulation film configures a
mono layer, a yield lowering is caused according to the short
with the conductive cover via a film deficiency caused in the
inorganic insulation film due to foreign materials.

[0014] Inany case, when the above problem occurs only at
one place, the conductive cover capacitively couples the cor-
responding wiring and the adjacent wiring therebetween,
thereby causing a display defect. Also, when the above prob-
lem occurs at a plurality of places, the wirings are shorted
each other via the conductive cover, so that a degree of the
display defect gets more worse.
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[0015] In view of the above, an image detector of this
disclosure, an image detector comprises: an active matrix-
type TFT array substrate having a pixel area, in which pho-
toelectric conversion elements and thin film transistors are
arranged in a matrix shape, a data line, and a bias line; a
conversion layer, which is arranged on the TFT array sub-
strate and converts radiation into light; and a conductive
cover, which covers the conversion layer, wherein the thin
film transistor comprises: a plurality of gate lines having a
gate electrode; a semiconductor layer provided to the gate
electrode via a gate insulation film; and a source electrode and
a drain electrode connected to the semiconductor layer,
wherein the photoelectric conversion element, which con-
nects with the drain electrode via a first contact hole opened
through a first passivation film provided above the thin film
transistor, wherein the data line is formed on a second passi-
vation film provided above the photoelectric conversion ele-
ment and connects with the source electrode via a second
contact hole opened through the first passivation film and the
second passivation film, wherein the bias line is formed on the
second passivation film provided above the photoelectric
conversion element and connects with the photoelectric con-
version element via a third contact hole opened through the
second passivation film, wherein the TFT array substrate
comprises: a gate terminal to input a driving signal to the gate
electrode from an outside; a data terminal to read out charges
detected in the photoelectric conversion element to the out-
side via the data line; and a bias terminal to input an applied
voltage from the outside to the photoelectric conversion ele-
ment via the bias line, wherein the conductive cover is
adhered in an adhesion area in an upper layer than an area, in
which atleast one of the data line and the bias line extend from
the pixel area to each of the terminals, and wherein inorganic
insulation films configured by at least two layers are formed
between the at least one of the data line and the bias line and
the adhesion area.

[0016] Accordingly, itis possibleto suppress atleast a short
between the wiring positioned below the insulation layer in
the peripheral part of the array substrate and the conductive
cover for suppressing the deterioration of the fluorescent
body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The foregoing and additional features and charac-
teristics of this disclosure will become more apparent from
the following detailed descriptions considered with the refer-
ence to the accompanying drawings, wherein:

[0018] FIG.1isaplanview illustrating an array substrate of
an image detector according to a first illustrative embodiment
of'this disclosure; FIG. 2 is a plan view illustrating a pixel part
of the array substrate of the image detector according to the
first illustrative embodiment of this disclosure;

[0019] FIG. 3 is a sectional view illustrating the pixel part
of the array substrate, which is taken along a line III-III of
FIG. 2;

[0020] FIG. 4is an enlarged plan view illustrating a periph-
ery part of the array substrate of the image detector according
to the first illustrative embodiment of this disclosure;

[0021] FIG. 5 is a sectional view illustrating the periphery
part of the array substrate, which is taken along a line V-V of
FIG. 4,

[0022] FIG. 6is an enlarged plan view illustrating a periph-
ery part of an array substrate of an image detector according
to a second illustrative embodiment of this disclosure;
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[0023] FIG. 7 is a sectional view illustrating the periphery
part of the array substrate, which is taken along a line VII-VII
of FIG. 6;

[0024] FIG. 8 is a sectional view illustrating a periphery
part of an array substrate of an image detector according to a
third illustrative embodiment of this disclosure;

[0025] FIG. 9 is a plan view illustrating a periphery part of
an array substrate of an image detector according to a fourth
illustrative embodiment of this disclosure;

[0026] FIG.10is asectional view taken along a line X-X of
FIG. 9;
[0027] FIG.11is a plan view illustrating a periphery part of

an array substrate of an image detector according to a fifth
illustrative embodiment of this disclosure;

[0028] FIG. 12 is a sectional view taken along a line XII-
XII of FIG. 11; and

[0029] FIG. 13 is aplan view illustrating a periphery part of
an array substrate of an image detector according to another
example of the fifth illustrative embodiment of this disclo-
sure.

DETAILED DESCRIPTION

First Ilustrative Embodiment

[0030] Hereinafter, illustrative embodiments of this disclo-
sure will be described. FIG. 1 is a plan view illustrating an
array substrate of an image detector according to a first illus-
trative embodiment of this disclosure.

[0031] An array substrate has a pixel part 50, which is a
pixel area in which a plurality of pixels 51 is arranged side by
side, and a periphery part 53 around the pixel part 50, which
includes terminals 58, an area (not shown) in which a con-
ductive cover are adhered and wirings extending over the
terminals 58 and the pixel part 50. In the pixel part 50, a
plurality of gate lines 2 and a plurality of data lines 16 inter-
secting with the gate lines 2 are formed. The pixels 51 are
defined by areas that are partitioned by the intersection of the
gate lines 2 and the data lines 16, and have a thin film tran-
sistor 52 being a switching device and a photoelectric con-
version element 100 connected to the thin film transistor such
as photodiode, respectively.

[0032] A bias line 17 is connected to a side of the photo-
electric conversion element 100 of each pixel, which is an
opposite side to a side connecting with the thin film transistor
52. The bias line 17 extends in parallel with the data line 16
while connecting the photoelectric conversion elements 100
of'the respective pixels along the dataline 16. The bias line 17,
the data line 16 and the gate line 2 extend from the pixel part
50 to the periphery part 53 and are connected to the terminals.
Although not shown, the respective terminals include a gate
terminal that inputs a driving signal to the gate line 2 from the
outside, a data terminal that reads out charges detected in the
photoelectric conversion element 100 to the outside via the
data line 16 and a bias terminal that inputs an applied voltage
from the outside to the photoelectric conversion element 100
via the bias line 17.

[0033] FIG. 2 is a plan view illustrating the pixel part of the
array substrate of the image detector according to the first
illustrative embodiment of this disclosure. FIG. 3 is a sec-
tional view taken along a line III-I1I of FIG. 2. A structure of
the pixel part of the array substrate of the image detector
according to the first illustrative embodiment of this disclo-
sure is described with reference to FIGS. 2 and 3.
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[0034] A gate electrode 3 is formed on an insulation sub-
strate 1 such as glass substrate by a metal having a low-
resistance metal material such as aluminum (Al) as a main
component. A gate insulation film 4 is formed to cover the
gate electrode 3. An island-shaped semiconductor film 5 is
provided above the gate electrode 3 via the gate insulation
film 4.

[0035] A source electrode 7 and a drain electrode 8 are
provided to connect with the semiconductor film 5 via a
semiconductor film 6 having conductive impurities doped
therein. An interlayer insulation film 9 that is a first passiva-
tion film is formed to cover the source electrode 7, the drain
electrode 8 and the semiconductor film 5. A lower electrode
10 is formed which connects with the drain electrode 8 via a
first contact hole CH1 opened through the interlayer insula-
tion film 8.

[0036] A photodiode 100 that is a photoelectric conversion
element is stacked on the lower electrode 10. The photodiode
100 is configured by an amorphous silicon film 11 having
n-type impurities such as phosphor (P) doped therein, an
intrinsic amorphous silicon film 12 and an amorphous silicon
film 13 having p-type impurities such as boron (B) doped
therein, which are sequentially stacked from the lower.
[0037] A transparent electrode 14 is formed on the photo-
diode 100. Via a third contact hole CH3 opened through an
interlayer insulation film 15 that is a second passivation film
formed to cover the photodiode 100 and the transparent elec-
trode 14, the transparent electrode 14 connects with the bias
line 17 that is formed on the interlayer insulation film 15.
[0038] The dataline 16 and alight shield film 18 are formed
at the same layer as the bias line 17. The data line 16 connects
with the source electrode 7 via a second contact hole CH2
opened through the interlayer insulation film 9 and the inter-
layer insulation film 15. The light shield film 18 formed at the
same layer as the bias line 17 is positioned on the thin film
transistor 52 to suppress light originating from a surface from
being incident onto the semiconductor film 5.

[0039] A planarization film 22 is formed on an upper layer
of a stacked film of an interlayer insulation film 21 being a
third passivation film formed to cover the bias line 17, the data
line 16 and the light shield film 18. A conversion layer 101
that converts radiation into light is formed on the planariza-
tion film 22 that is the uppermost layer of the array substrate.
The conversion layer 101 is a fluorescent plate including Csl,
for example, and has a function of converting an X-ray into
fluorescence. Also, a silicon oxide film or silicon nitride film
is used as the passivation film, and an organic resin such as
polyimide, acryl and the like may be used as the planarization
film.

[0040] Subsequently, FIG. 4 is a plan view illustrating a
periphery part of the array substrate of the image detector
according to the first illustrative embodiment of this disclo-
sure. FIG. 5 is a sectional view taken along a line V-V of FIG.
4.

[0041] The peripheral part 53 of the array substrate is con-
figured by an external wiring area 54, a terminal formation
area 55 and the like. In the external wiring area 54, an external
data line 56 and an external bias line 57 are formed of a
material of the same layer as the data line 16 and the bias line
17 on the interlayer insulation film 15 that is formed on the
insulation substrate 1 such as glass substrate. In the following
description, unless otherwise noted, the external data line 56
indicates a portion of the data line 16 or a wiring electrically
connected to the data line 16, except for the pixel part 50 of the
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array substrate. Therefore, the external data line 56 is a part of
the data line 16 or a wiring electrically connected to the data
line 16. This is the same for the external bias line 57.

[0042] An interlayer insulation film 21 is stacked on the
upper layer of the external data line and an external bias line.
A planarization film 22 is formed on the interlayer insulation
film 21. The stacked interlayer insulation film 21 may be
formed by separately forming two SiN films or may be a
stacked film of a SiN film and a SiO2 film.

[0043] A conductive cover 23 is fixed on the planarization
film 22 by an adhesive 25 in the external wiring area. Here, a
place at which the conductive cover 23 is adhered is referred
to as an adhesion area 24. In the terminal formation area 55,
the gate insulation film 4 is formed on the insulation substrate
1 such as glass substrate and a terminal extracting line 20 is
formed thereon. In the meantime, the terminal extracting line
20 corresponds to a wiring of the external data line 56 elec-
trically connecting with the data line 16. The external bias line
is also the same. The interlayer insulation film 9 and the
interlayer insulation film 15 are formed to cover the terminal
extracting line 20.

[0044] The terminal extracting line 20 is electrically con-
nected at a pixel-side end portion thereof with the external
data line or external bias line via a fourth contact hole CH4
opened through the interlayer insulation film 9 and the inter-
layer insulation film 15. Meanwhile, the terminal extracting
line is electrically connected at a terminal opening thereof
with a terminal pad 19 via a fifth contact hole CH5 opened
through the interlayer insulation film 9 and the interlayer
insulation 15.

[0045] Inthe meantime, the terminal pad 19 shown in FIG.
5 is formed at the inside of an opening of the interlayer
insulation film 21 and planarization film 22. However, the
terminal pad 19 may be formed to partially cover the inter-
layer insulation film 19 and planarization film 22.

[0046] Also, the terminal extracting line 20 is formed as the
wiring on the gate insulation film 4. However, the terminal
extracting line 20 may be formed using a wiring on the insu-
lation substrate 1 or interlayer insulation film 9 and may be
further formed of a wiring material of the same layer as the
data line 16 and bias line 17 without the conversion via the
contact hole CH4.

[0047] According to the first illustrative embodiment, the
inorganic insulation films of at least two layers are formed on
the upper layer of the at least one of the data line and bias line
in the adhesion area on which the conductive cover abuts.
Therefore, even if a film deficiency is caused in the one
inorganic insulation film, the short with the wirings is difficult
to occur even when the conductive cover is pressed.

[0048] Second Illustrative Embodiment FIG. 6 is a plan
view illustrating a periphery part of an array substrate of an
image detector according to a second illustrative embodiment
of'this disclosure. FIG. 7 is a sectional view taken along a line
VII-VII of FIG. 6. The second illustrative embodiment is
different from the first illustrative embodiment, in that the
external data line 56 and the external bias line 56 in the
external wiring area 54 are converted into the terminal
extracting line 20 from the wiring material of the same layer
as the data line 16 and bias line 17 via the contact hole CH4,
in an area closer to the pixel area than the conductive cover
adhesion area 24. Also, the external data line in the first
illustrative embodiment is an extension of the data line 16
from the pixel part 50. Compared to this, in the second illus-
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trative embodiment, the external data line mainly corre-
sponds to the terminal extracting line 20. The external bias
line is also the same.

[0049] The terminal extracting line 20 is formed of a wiring
material of the same layer as the source electrode 7 or drain
electrode 8 on the gate insulation film 4 that is formed on the
insulation substrate 1 such as glass substrate. Instead of the
external wiring that is formed at the same layer as the dataline
16 and bias line 17 positioned at the uppermost layer as the
metal wirings below the adhesion area 24 of the conductive
cover 23, the terminal extracting line 20 that is formed at the
same layer as the source electrode 7 positioned below the
external wiring is used. Thereby, the electrical short between
the conductive cover 23 and the data line 16 and the like due
to the pressurization of the conductive cover 23 is further
difficult to occur.

[0050] Also, in the first illustrative embodiment, the inter-
layer insulation film 21 configures the stacked films, so that
the influence of the film deficiency of the interlayer insulation
film is decreased. In the second illustrative embodiment, not
only the interlayer insulation film 21 but also the interlayer
insulation film 15 and the interlayer insulation film 9 are
interposed. Therefore, even when the interlayer insulation
film 21 is not made of the stacked films, it is possible to
decrease the influence resulting from the film deficiency of
the respective interlayer insulation films. Also, in FIG. 6 or 7,
the data line or bias line except for the terminal extracting line
20 does not exist below the adhesion area 24. Therefore, it is
possible to remarkably reduce the short possibility with the
conductive cover 23. However, even when the data line or bias
line partially exists below the adhesion area 24, it is possible
to reduce the short possibility at least at the formation place of
the terminal extracting line 20.

Third Illustrative Embodiment

[0051] FIG. 8 is a sectional view illustrating a periphery
part of an array substrate of an image detector according to a
third illustrative embodiment of this disclosure. The third
illustrative embodiment is different from the second illustra-
tive embodiment, in that the terminal extracting line 20 of the
external wiring is formed of the wiring material of the same
layer as the gate line.

[0052] The terminal extracting line 20 is formed on the
insulation substrate 1 such as glass substrate and is formed of
the wiring material of the same layer as the gate line 2. In the
external wiring area 54, the gate insulation film 4, the inter-
layer insulation film 9 and the interlayer insulation film 15 are
formed to cover the terminal extracting line 20.

[0053] The external data line 56 (or external bias line 57)
formed at the same layer as the data line 16 and bias line 17 is
formed on the interlayer insulation film 15. The correspond-
ing lines and the terminal extracting line 20 are connected to
each other via the contact hole CH4 opened through the gate
insulation film 4, the interlayer insulation film 9 and the
interlayer insulation film 15. Except for this configuration,
the third illustrative embodiment is the same as the second
illustrative embodiment. In FIG. 8, the contact hole CH4 is
opened through the gate insulation film 4, the interlayer insu-
lation film 9 and the interlayer insulation film 15 at once.
However, a contact hole opened through the gate insulation
film 4 and the interlayer insulation film 9 and a contact hole
opened through the interlayer insulation film 15 may be sepa-
rately provided, or positions of both contact holes may be
deviated and a conductive pattern made of the same material
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as the lower electrode 10 may be provided as a conductive
film keeping the electrical conduction between the contact
holes. When the data line 15 and the gate line 2 cannot be
directly connected to each other, for example when a connec-
tion resistance is high, the configuration of interposing the
same material as the lower electrode 10 is effective.

[0054] In the third illustrative embodiment, in the adhesion
area 24 of the conductive cover, the external wiring is also
covered by the gate insulation film 4, so that the number of the
insulation layers to cover is increased, compared to the sec-
ond illustrative embodiment. Therefore, the short due to the
pressurization of the conductive cover is further difficult to
occur.

[0055] Also, when the wiring material having the lower
resistance than the metal of the same layer as the source
electrode is used for the gate line, it is possible to suppress the
wiring resistance from increasing from the contact hole to the
terminal and to improve the signal delay.

Fourth Illustrative Embodiment

[0056] In a fourth illustrative embodiment, a pattern of an
amorphous silicon layer configuring a photosensor is
arranged between the external data lines 56 (external bias
lines 57). FIG. 9 is a plan view illustrating a periphery part of
an array substrate of an image detector according to a fourth
illustrative embodiment of this disclosure. FIG. 10 is a sec-
tional view taken along a line X-X of FIG. 9. In the below, the
image detector of the fourth illustrative embodiment is
described with reference to FIGS. 9 and 10.

[0057] The data line 16 extending from the pixel part 50 is
connected to the terminal pad 19. In FI1G. 10, the external data
line 56 is formed on the interlayer insulation film 15 that is
formed on the insulation substrate 1.

[0058] Inthe meantime, in FIG. 9, a Si-island 26 is formed
between the external data line 56 and the neighboring external
data line 56. In FIG. 10, the Si-island 26 is formed on the
interlayer insulation film 9. The Si-island 26 is formed by the
simultaneous patterning on the same layer as the photosensor
100 and lower electrode 10 in the pixel part 50.

[0059] Above the Si-island 26, the adhesion area 24 of the
conductive cover 23 is positioned via the interlayer insulation
film 15 and the planarization film 22 on the interlayer insu-
lation film 21. In the meantime, the conductive cover 23 is
fixed on the planarization film 22 via the adhesive 25.
[0060] Here, when a pressure is applied to fix the conduc-
tive cover 23, the conductive cover is brought into contact
with the interlayer film on the hard Si-island 26 before it is
contacted to the external data line 56 or external bias line 57
and is thus shorted. Therefore, the short between the conduc-
tive cover 23 and the external data line 56 or external bias line
57 is suppressed.

[0061] Meanwhile, in FIGS. 9 and 10, the Si-island 26 is
arranged for each neighboring wiring. However, an interval
of'the arrangement is set within a range in which the conduc-
tive cover is not brought into contact with the external data
line 56 or external bias line 57.

[0062] In this illustrative embodiment, a thickness of each
film is here schematically provided as follows. A thickness of
the bias line 17 (data line 16) is about 1.0 pm and a thickness
of'the Si-island 26 is about 1.5 pum, so that the Si-island 26 is
higher by about 0.5 um.

[0063] The illustrative embodiments may be appropriately
combined. Regarding the data line and the bias line, the
different illustrative embodiments may be applied. For
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example, the first and fourth illustrative embodiments, the
second and fourth illustrative embodiments and the third and
fourth illustrative embodiments may be combined.

[0064] Also, when the desired adhesive force is not
obtained with the compatibility between the adhesive 25 and
the planarization film 22 below the conductive cover 23, the
planarization film 22 in the adhesion area 24 of the conductive
cover may be removed and an adhesion configuration with the
inorganic insulation film may be applied.

Fifth Illustrative Embodiment

[0065] In a fifth illustrative embodiment, the interlayer
insulation film 15 that is positioned below the external data
line 56 or external bias line 57 is removed. FIG. 11 is a plan
view illustrating a periphery part of an array substrate of an
image detector according to the fitth illustrative embodiment
of this disclosure. FIG. 12 is a sectional view taken along a
line XII-XII of FIG. 11. In the below, the image detector
according to the fifth illustrative embodiment is described
with reference to FIGS. 11 and 12.

[0066] In FIG. 12, the interlayer insulation film 15 is
formed with a recess portion 27. In FIG. 11, the recess portion
27 is formed so that it is positioned below the adhesion area 24
in which the conductive cover 23 contacts the array substrate.
The external data line 56 or external bias line 57 is formed in
the recess portion 27. Here, a height of an upper surface of the
external data line 56 or external bias line 57 is lower than that
of the interlayer insulation film 15 except for the recess por-
tion 27.

[0067] Here, when a pressure is applied to fix the conduc-
tive cover 23, the conductive cover is brought into contact
with the interlayer insulation film 15 except for the recess
portion 27 before it is contacted to the external data line 56 or
external bias line 57 and is thus shorted. Therefore, the short
between the conductive cover 23 and the external data line 56
or external bias line 57 is suppressed.

[0068] Meanwhile, in FIG. 12, the interlayer insulation film
15 is removed so as to form the recess portion 27. However,
the interlayer insulation film 9 below the interlayer insulation
film 15 may be also removed. Also, the gate insulation film 4
of the lower layer may be removed. Thereby, a difference
between the height of the upper surface of the external data
line 56 or external bias line 57 and the height of the interlayer
insulation film 15 except for the recess portion 27 is
increased, so that it is possible to increase the thickness of the
external data line 56 or external bias line 57 and to further
reduce the short.

[0069] Also, in FIG. 12, a side surface of the recess portion
27 is perpendicular to the substrate surface. However, the
recess portion 27 may be formed so that a gentle taper is
made. That is, a taper shape may be processed in which an
opening area of the recess portion 27 is increased as it gets
away from the substrate surface. Also, the fifth illustrative
embodiment may be appropriately combined with the first to
fourth illustrative embodiments.

[0070] Subsequently, another example of the fifth illustra-
tive embodiment is described with reference to FIG. 13 that is
a sectional view taken along a line XII-XII of FIG. 11. In FIG.
13, a conductive layer 28 is provided below the external data
line 56 or external bias line 57 formed in the recess portion 27.
The conductive layer 28 is configured by a film of the same
layer as the lower electrode 10 and is formed on the interlayer
insulation film 9.
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[0071] Inthis illustrative embodiment, the conductive layer
28 is provided below the external data line 56 or external bias
line 57. Therefore, when removing the interlayer insulation
film 15 so as to form the recess portion 27, it is possible to
suppress even the interlayer insulation film 9 or gate insula-
tion film 4 from being removed. That is, the conductive layer
28 provided below the external data line 56 or external bias
line 57 functions as an etching stopper. Meanwhile, the firstto
fourth illustrative embodiments may be also appropriately
combined with the example shown in FIG. 13.

[0072] Also, unless otherwise noted in the first to fifth
illustrative embodiments of this disclosure, the effects of this
disclosure are further improved when this disclosure is
applied to both the data line and the bias line. However, the
effect of this disclosure is also realized even when this dis-
closure is applied to any one of the data line and the bias line.
In other words, this disclosure can be applied to the at least
one of the data line and the bias line.

What is claimed is:
1. An image detector comprising:

an active matrix-type TFT array substrate having a pixel
area, in which photoelectric conversion elements and
thin film transistors are arranged in a matrix shape, a data
line, and a bias line;

a conversion layer, which is arranged on the TFT array
substrate and converts radiation into light; and

a conductive cover, which covers the conversion layer,

wherein the thin film transistor comprises: a plurality of
gate lines having a gate electrode; a semiconductor layer
provided to the gate electrode via a gate insulation film;
and a source electrode and a drain electrode connected to
the semiconductor layer,

wherein the photoelectric conversion element, which con-
nects with the drain electrode via a first contact hole
opened through a first passivation film provided above
the thin film transistor,

wherein the data line is formed on a second passivation film
provided above the photoelectric conversion element
and connects with the source electrode via a second
contact hole opened through the first passivation film
and the second passivation film,

wherein the bias line is formed on the second passivation
film provided above the photoelectric conversion ele-
ment and connects with the photoelectric conversion
element via a third contact hole opened through the
second passivation film,

wherein the TFT array substrate comprises: a gate terminal
to input a driving signal to the gate electrode from an
outside; a data terminal to read out charges detected in
the photoelectric conversion element to the outside via
the data line; and a bias terminal to input an applied
voltage from the outside to the photoelectric conversion
element via the bias line,

wherein the conductive cover is adhered in an adhesion
area in an upper layer than an area, in which at least one
of the data line and the bias line extend from the pixel
area to each of the terminals, and

wherein inorganic insulation films configured by at least
two layers are formed between the at least one of the data
line and the bias line and the adhesion area.
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2. An image detector comprising:

an active matrix-type TFT array substrate having a pixel
area, in which photoelectric conversion elements and
thin film transistors are arranged in a matrix shape, a data
line, and a bias line;

a conversion layer, which is arranged on the TFT array
substrate and converts radiation into light; and

a conductive cover, which covers the conversion layer,

wherein the thin film transistor comprises: a plurality of
gate lines having a gate electrode; a semiconductor layer
provided to the gate electrode via a gate insulation film;
and a source electrode and a drain electrode connected to
the semiconductor layer,

wherein the photoelectric conversion element, which con-
nects with the drain electrode via a first contact hole
opened through a first passivation film provided above
the thin film transistor,

wherein the data line is formed on a second passivation film
provided above the photoelectric conversion element
and connects with the source electrode via a second
contact hole opened through the first passivation film
and the second passivation film,

wherein the bias line is formed on the second passivation
film provided above the photoelectric conversion ele-
ment and connects with the photoelectric conversion
element via a third contact hole opened through the
second passivation film,

wherein the TFT array substrate comprises: a gate terminal
to input a driving signal to the gate electrode from an
outside; a data terminal to read out charges detected in
the photoelectric conversion element to the outside via
the data line; and a bias terminal to input an applied
voltage from the outside to the photoelectric conversion
element via the bias line,

wherein the TFT array substrate comprises further com-
prises a terminal extracting line that connects with at
least one of the data line and the bias line via a fourth
contact hole opened through at least the second passiva-
tion film,

wherein the terminal extracting line connects with the at
least one of the data terminal and the bias terminal,

wherein the conductive cover is adhered in an adhesion
area in an upper layer than an area, in which the at least
one of the data line and the bias line extends from the
pixel area to each of the terminals, and

wherein the terminal extracting line is formed below the
adhesion area.

3. The image detector according to claim 2,

wherein the fourth contact hole is formed at a side closer to
the pixel area than the adhesion area.

4. The image detector according to claim 2,

wherein the at least one of the data line and the bias line and
the terminal extracting line are connected to each other
via a contact hole opened through the first passivation
film and second passivation film.

5. An image detector comprising:

an active matrix-type TFT array substrate having a pixel
area, in which photoelectric conversion elements and
thin film transistors are arranged in a matrix shape, a data
line, and a bias line;
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a conversion layer, which is arranged on the TFT array
substrate and converts radiation into light; and

a conductive cover, which covers the conversion layer,

wherein the thin film transistor comprises: a plurality of
gate lines having a gate electrode; a semiconductor layer
provided to the gate electrode via a gate insulation film;
and a source electrode and a drain electrode connected to
the semiconductor layer,

wherein the photoelectric conversion element, which con-
nects with the drain electrode via a first contact hole
opened through a first passivation film provided above
the thin film transistor,

wherein the data line is formed on a second passivation film
provided above the photoelectric conversion element
and connects with the source electrode via a second
contact hole opened through the first passivation film
and the second passivation film,

wherein the bias line is formed on the second passivation
film provided above the photoelectric conversion ele-
ment and connects with the photoelectric conversion
element via a third contact hole opened through the
second passivation film,

wherein the TFT array substrate comprises: a gate terminal
to input a driving signal to the gate electrode from an
outside; a data terminal to read out charges detected in
the photoelectric conversion element to the outside via
the data line; and a bias terminal to input an applied
voltage from the outside to the photoelectric conversion
element via the bias line,

wherein the conductive cover is adhered in an adhesion
area in an upper layer than an area, in which at least one
of the data line and the bias line extend from the pixel
area to each of the terminals, and

wherein an island formed of a material configuring the
photoelectric conversion element is provided between
neighboring wirings of at least one of the data line and
the bias line below the adhesion area.

6. The image detector according to claim 1,

wherein at least one of the first passivation film and the
second passivation film are removed to form a recess
portion below the adhesion area of the conductive cover,
and

wherein the at least one of the data line and the bias line are
formed in the recess portion.

7. The image detector according to claim 2,

wherein at least one of the first passivation film and the
second passivation film are removed to form a recess
portion below the adhesion area of the conductive cover,
and

wherein the at least one of the data line and the bias line are
formed in the recess portion.

8. The image detector according to claim 5,

wherein at least one of the first passivation film and the
second passivation film are removed to form a recess
portion below the adhesion area of the conductive cover,
and

wherein the at least one of the data line and the bias line are
formed in the recess portion.
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